INTRODUCTION
Chronic venous disorder is a common problem worldwide with a clinical spectrum ranging from telangiectasias to ulcerations [1, 2] . Surgery for varicose veins is very common, with more than 30,000 procedures being performed annually in Korea [3] . Traditionally, high ligation and stripping (HS) has been considered the gold standard of treatment for varicose veins. However, during the past decade, less invasive endovenous methods such as radiofrequency ablation (RFA), endovenous laser treatment (EVLT) or cryosurgery have gained popularity. Endovenous treatments have also shown good results in terms of safety and efficacy [4, 5] , and many studies have been performed to compare the advantages and limitations of one procedure over the other [6] [7] [8] [9] . Comparison in the short-term involves issues such as postoperative complications, pain severity, hospital days and time for return to work [10] . In the long-term parameters such as paresthesia, improvement in quality of life (QoL) and recurrence/reoperation rates have been compared and cost-benefit analyses have been performed based on many of these parameters [11] .
Recently the Society for Vascular Surgery (SVS) guideline for treatment of varicose veins recommended the preferential use of endovenous treatment (RFA or EVLT) over open surgery (HS) due to reduced convalescence, pain and morbidity [10] . However, this does not take into account specific issues such as the cost of each procedure or differences in ethnicity and social awareness. Every patient wants the best outcome with less pain and morbidity, with the ultimate goal of improved QoL after surgery. However, the change in QoL perceived by the patient is very subjective and can be influenced by several factors. In Korea, the cost of RFA is at least 4 to 5 times higher than HS, which can affect patient satisfaction after treatment. Furthermore, differences in social awareness as well as expectations in health related issues and cosmesis may differ significantly from one country to another, which can be reflected in QoL. Therefore this study was performed to compare differences in QoL and recurrence after HS and RFA for varicose veins in Korea. 
METHODS

Preoperative workup
Operative procedure
All varicose vein surgeries were performed on a day surgery basis in the operating room under monitored anesthesia care with local anesthetic infiltration. HS was performed with 2 to 4 cm incisions in the groin (great saphenous vein [GSV]) or popliteal area (short saphenous vein
[SSV]) to expose the SFJ or SPJ, respectively. After ligating the SFJ or SPJ and all its tributaries, a stripper was inserted and the saphenous vein was stripped in a downward direction down to the proximal or mid-calf level (GSV) or distal calf (SSV). In some cases, the stripper was retrieved at the mid-thigh (GSV) or mid-calf (SSV) through separate stab incisions due to venous tortuosity. Superficial varices were also removed by phlebectomy and significant perforators were ligated using multiple stab incisions. Care was taken not to leave a long stump at the site of high ligation.
For RFA, the VNUS Closure system (Covidien, San Jose, CA, USA) was used. By direct puncture or 1 to 2 cm cut down of the distal GSV or SSV, the Closure catheter was inserted into the saphenous vein and placed 1 to 2 cm distal to the SFJ or SPJ under ultrasound guidance. After copious injection of tumescent anesthesia around the entire circumference and length of the vein to be treated, RFA was performed according to the manufacturer's instructions, achieving temperatures of 120°C for 20 seconds along the length of the vein. For the GSV, ablation was performed down to the proximal or mid calf, while for the SSV, ablation was done down to the distal calf. Superficial varices were also removed by phlebectomy and perforators were ligated through small incisions in the same manner as HS.
Quality of life assessment
Routine long-term outpatient follow-ups were performed postoperatively at 3 months, 1 year and yearly thesurgery.or.kr thereafter. All patients were asked to complete a modified chronic venous insufficiency questionnaire 2 (CIVIQ2) (Appendix) [12] during their preoperative visit and also during their 3 month, 1 year and subsequent annual follow-ups. The original version [12] 
Statistical analysis
All statistical analyses were performed using SPSS ver.
15.0 (SPSS Inc., Chicago, IL, USA). Categorical data were analyzed with the chi-square test and normally distributed continuous data were compared with the t-test/ Student's t-test. The results were expressed as mean ± standard deviation, and P ＜ 0.05 was considered statistically significant.
RESULTS
A total of 272 patients underwent varicose vein surgery at Seoul National University Bundang Hospital during the study period, of which 194 patients were treated by HS and 78 patients by RFA. All patients completed the CIVIQ2 preoperatively and at 3 months. After 3 months, patients were lost to follow-up and only 57% (155 patients) returned to the outpatient clinic for their annual follow-up, during which duplex ultrasound was performed.
The median follow-up duration was 21 months (range, 8 to 34 months) and the CIVIQ2 data from their last follow-up (n = 112 for HS, n = 43 for RFA) were recorded and analyzed.
The clinical characteristics of patients are described in Table 1 . There was no difference in mean age between the two groups, while there was an overall female predominance in the RFA group compared to HS, which was statistically significant. There was no difference in DVR or PVR between the two groups. Modified CIVIQ2 scores prior to surgery were comparable in all dimensions between the two groups (P-values not shown). When the scores at 3 months were compared to preoperative scores, there was significant improvement in all dimensions and also in global scores in both groups. However, when the last follow-up scores were analyzed, such significance was lost in most of the dimensions, including global scores (Table 2) .
When the differences in scores were compared between the two groups, only pain score was significantly in favor of RFA at both 3 months (-2.32 ± 1.12 in HS group vs. -2.82 ± 1.74 in RFA group, P = 0.015) and at last follow-up (-0.62 ± 3.31 vs. -1.91 ± 4.20, P = 0.046) ( Table 2 ). The differences in scores decreased in the long-term, as shown by the smaller numbers at last follow-up compared to those at 3 months.
Additionally, the overall differences in global scores were not statistically significant, and there was a tendency for HS to be better than RFA at 3 months in terms of global (Table 4) . Analysis of the patterns of recurrence between the two groups showed that there was a higher rate of technical failure in the RFA compared with HS, with statistical significance (P = 0.014) ( Table 5 ). There were 2 cases of full recanalization and 4 cases of partial recanalization (3 cases in the distal GSV and 1 case in the SFJ) in the RFA group. Recurrence due to neovascularization was not significantly different between the two groups, although there was a higher tendency for neovascularization to occur after HS. There was also a higher rate of mixed recurrence and new recurrences occurring at a site different from that of treatment after HS. Also analysis of the possible contributory factors for recurrence, such as DVR, PVR, family history and obesity, showed that none of these factors were significantly different between the two modalities or between patients with recurrence compared to those without recurrence (data not shown). 
DISCUSSION
The main findings of this Korean, single-center study comparing HS and RFA can be summarized as follows:
firstly, improvement in QoL after treatment was similar between the two treatment modalities, as shown by the similar changes in global score, although pain was significantly in favor of RFA. Secondly, there was a significantly higher rate of patients with deterioration of QoL after RFA, and the incidence and duration of paresthesia was higher after RFA. Thirdly, there were no significant 14.14 ± 6.01 Values are presented as mean ± standard deviation. HS, high ligation and stripping; RFA, radiofrequency ablation.
differences in recurrence between the two modalities, with recurrence rates being in the range of 13% to 17%.
Finally, technical failures were more common after RFA, and there was a tendency for higher neovascularization after HS (without statistical significance).
Three randomized control trials [13] [14] [15] and one metaanalysis [8] have compared RFA with HS, with mixed results. In terms of QoL, Subramonia and Lees [14] showed an overall better improvement in QoL after RFA in the short-term, although different types of questionnaires showed different results. The EVOLVeS study reported a progressive decrease in QoL score change between 1 week and 4 months, but the differences reappeared at 1 year and remained significant at 2 years after treatment, showing long-term advantages of RFA [15, 16] . On the other hand, Rautio et al. [13] showed that there was no difference in
QoL scores between the two groups, with thermal injuries and symptomatic thrombophlebitis occurring in up to 20% of patients after RFA. In terms of recurrence, none of these randomized control trials showed significant difference in recurrence rates between HS and RFA. There was a tendency for higher neovascularization to occur after HS and technical failure or recanalization to occur after RFA, which is very similar to the results of our study.
Our study showed that both treatment modalities significantly improved QoL scores at 3 months after treatment, which justifies treatment in these patients, at least in the short-term, since there have been previous studies comparing treatment of varicose veins against conservative management [17] [18] [19] . In the long-term, these significant differences were lost, which may be due to recall In conclusion, HS and RFA for varicose vein treatment showed similar differences in QoL and recurrence rates.
Pain was lower after RFA, but the incidence of paresthesia and technical failure rates were higher after RFA. In terms of QoL and recurrence, it seems that the possible benefits of RFA are not enough to justify for the higher costs in Korea.
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